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(54) OPTICAL WAVEGUIDE MODULE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent a clad mode 
generated within a laser diode (LD)-optical waveguide 
coupling part and an optical waveguide element from 
leakage into optical fibers facing this LD by forming 
grooves of the direction crossing the optical waveguides 
on both sides of the optical waveguides and applying 
light shieldable films on the inside walls of these grooves. 

SOLUTION: The light of a wavelength 0^) of 1.3^im 
emitted from the LD is guided through an LD port 19, a 
branching part 12b and a filter 13 to a common port 14. 
At this time, the clad mode is generated in the coupling 
part of the LD and the optical waveguides 11, the 
branching part 12a and the branching part 12b of the 
yshaped waveguides. This clad mode is confined and 
propagated between a substrate 10 and the air layer in 
the upper part of the clad layer 21, is reflected and 
absorbed by the grooves 28 formed with the metallic 
films 30 and is shut off by a groove side bench 29. The 
leaking of the clad mode from the LD into the optical 
fibers 18 of the reflection port 17 is, therefore, 
suppressed. 



COPYRIGHT: (C)1998.JPO 




V.- 



(i9)H*B»tiF/t (jp) 02) ^2^ ^ 1^ ^ ^ (A) wmmmm^tkmmn 

4^^^10 - 54917 

(43)^iHH ip«10^ (1998) 2 ^240 

(5i)intci.» mmn rfp^sm^^ fi ms^mm 

G 0 2 B 6/122 G 0 2 B 6/12 B 

6/12 6/42 
6/42 6/12 F 





♦SH¥8-211478 


(71)H«A 


000005120 










(22)aUHB 


iF*R8^(1996)8^9B 










(TDfflBA 


OOOOO'^ 
















3|[]KaWr«KS5*r«HT B 19# 2 ^ 






(71)ttiffiA 


000005108 






















(72)5EW# 


#± Wi. 








3(0a««T!&K6a»f?tHTB19«2^ B* 














(74) A 













(54) K5WO««;] 3t3l«BS^^>^^-;V 



(57) imm 

1 0 ^ ^ ^ KS 2 1 (75ii^(7>^^(;5/ir-f^ CiZ^^t) 

*bn, i!^ ^ :y K^— K^/.^oTt», itTfetecT:*^^^ 3 0 




18 ft7r^/< 

2 1 ^ 5 7 KJB 

3 a axttM CdM> 

PD 7*^Jr^;<-_^f 




1 

te^ CO ^ SIM ^ v> a: - 

2 ^^/ir^^K:^ A. 1 (T^^^^^t-r^^^/u-^^idSL. 
JbfB 7 >r ^ {c J: o r ^ ^ 3fe(7> tiiMfiy I^C 

[ 0 0 0 1 1 
[0 0 0 2] 

;d^S^/^I^MT-^6o :i</:>I^Mco^^cof^i6{^S i SIS 

-Ti^-K) , PD (:7:d- hy'f;^- K) ^r^Sa^^-T'S 
3feiS2SSSM^>>3.-/Ud^1^ft^ixTl^6 (S i 02 

; 1 9 9 4^ft^^^:#C^C- 2 8 7# 

[0003] (l4liL D ^StSilC^S^i^ Ufc^igtiS 

[0 0 0 4 1 ^4 (C;^-r3fe^iSSSM^ — y'KO:/^ 5/ 
h — ^^i^l^i, =iri, '''^5' :7r /i 2^U!^ 7 K 
S 3 ^3 /i: S SJ^i^^^M^^?^ CO 3t2SS£ ^ X ^ ^ 
fl-^ S i S1S4 ^^M;^-^*:5-t^/:it>OT-^^o S i 




(2) 10-54917 

^A^^;:^^^^^ 5i^^iS(2^?^^ (LD) 6^5:^-r5 

[0 0 0 5] ^2SiS£SM^>>^-/Hi, 5^^(t-§- (iS:^ 
A. 1) 2 : X kl) t^. %m 

%^K^-r^m^^n-:^y>(j^^X'^'^m't^:bmt'^^ 

[ 0 0 0 6 ] H 5 {Z77^-r3fe3S^£SM^v>^— /L-fi, Si 

cOTfeS^JS 1 i ^f^i5)£L, y^Mc05>tI$^ 1 2 a {C, m 
^ I 2<r>^^mMi^. B^li {11^X2) co^^^ 

^-r^y ^ 1 3 ^um.\^fz^<ox'h^. 

(0 0 0 7 1 ^kic-coj: 

[0 0 0 8 ] ^ii/i^— h 1 4 {::7fe:7r 1 5^>b^:^ 
A, 1 co^ir^S:^ A. 2C03^i^A*f-rs <i:, m^X2<D^ 
vt^mmn 1 1 o^r ^iloT 7 /i-^ 1 3 ^iSi^L, 
1 2 br-^Mt7):9'i£jir-^)'ii$$n, po^-hi 

i'C? 6 >£:iioT PD--i^-r 5o ^iii^l?" h 1 4 (cAM^ix^r 
^g^:^ A, 1 (7)7^1^, 3^3S^S^1 1 (7) =t Tailor :7^/U:5^ 

1 3XJxm^ti. h 1 7 -^?S^S$ti,r3t:7r ^ 

^< 1 8 {cA#+^ixSo 

[0 0 0 9 ]—::^. L D:*^ibiS:^ A. 2 07fe;i^m*t^nS 
A. 2 L h 1 9 , 1 2 b^U^ 

T^^/i/^J' 1 3 ^iiSiiii LT^ilTi?" h 1 4--2S^^tL5o 

[0 0 10] f^, 2 0\t^<'yyTm. 2\\^^'7yY 
m. 2 2tlPDd>bc7?{t-^^^5f£^^i9ffi-rrci3^0^M^ 
^ LT(75P D>m^11, 2Z\^mi^^yh. 2 A\^^mm 

[0011] ^ktc- (7>j: 5^^7t?S2^SS§i^v^^-/K7)K 
[0012] 1161^11 5tC^Lfc^3S^SSM^v>^— 

[0013] ^-f > Si ^-b^t^^ssi o^mm-r^ 
me ( a ) ) o 

[0014] S«i 0 i^^n^/f^v^-r^^^tcJ: 19 LD 

40 -r^ (He (b) ) o 

[0015] ^^{lO-O'f^ 2 5 ^?i^/^feL/cS1Sl 0 Jn 
{c, ^(7)^^(|iJ-<>5^ 2 5;d^S5ttl-r 5 J: ^(C''<2/:7tS 
20^J!^/^SCU, /^i/ T^T® 2 0^0«5^^(I[1^>'^ 2 5 O 

Jbic^r 2 Q:BLV^i7^y K®2 1 ^?i^^-rsr ^{;ict 0 

HE^^tf^^j^tT^^^iS^ssi 1 ^j^i^sc-r^ 

(C) ) e 

[0 0 16] ^ "7 y Y^m2 \^:^y^ly'^-t^^t\:iX. 

*?^^(iy-<>'^2 5^3Sfii$-tt5 (He (d) ) o 
[0017] mm x.fz^^m^i^'r 2 5 tc p omm.m 2 

50 2 t LD^mi^2 7 t^mf^-r^tmzi^ ^ y KS2 1 



(3) 



!^m^ 10-5491 7 



6 (e) ) o 

10 0 18] ^(7?^, ^^yu^f' 1 3tfOi£gX^, LDR 
[0019] 

[^0J35^»*UJ: 5 ^-r^liM] SIS 1 

K;d^, SIS 1 0 ^ ^ 7 5/ Kii 2 1 ±^(7>^^(n®r-r^ c jo 

[0 0 2 0 ] ^^X'. :^^m<r>n^n. ±.t^mm^m^ 

[0 0 2 1 ] 

[0022] ±.ummz:})ux,^^mn. mmzs i 

[ 0 0 2 3 ] iia^gj^fetc^iQx.;^^^.^!^, i^-if^^-i-^t— 

[ 0 0 2 4 ] ±ummzmK.:^mmn. m^. ^<Dm^ 
[0 0 2 5 ] ±ummz.mx.7^^mi^. ^m^^^y^ 
'^-r^tmzm^i 2 t^fj:^B^x 1 <n^^^M-r^ 

( 0 0 2 6 ] ±Lia*gj5fe{c<i;or, i^D-^'mm^f^^m^ 
Rxj^^'Mm^m^^X'±chi^^ X. 2<D%<DWi^=^— k 



[0 0 2 7 ] 

[0 0 2 8 ] m\\t:^^m<ry^^^Wi'^^=^^-y =^—f^<r>~ 
'^m<r>r<^1lk^7v^-t^Wi^^mx^'o . (si 2 (a) i^Igii 

OA-Ai^frSd, lEl 2 (b) liH 1 B^^S 
(12 (c) 1 (7?c-c*^^ia(lr-^^o f^, H 

[0 0 2 9 ] 7tiS^S&Si^v>^">'l-fi. Sim^^al^^b 

/.^-SS^Si 0_h{c/^'ix7rS2 O^Jf^/^JsL, ^<:x:7rii 
2 OCO±(C^ ^ KJl 2 l^U^^^-rS^fr 2 6 ((12 

(a) ) ^r^it^'t^z.}i\z.X. '0^^%(n'kMWL^\ 1^^ 
J?^i5ESt^ix, ^ btcSIS 1 0_btCL D^U^, PD^iBS 
L, LD^rJ^PD^^^^^2 4r-S^'\ PDM^112 
2^t/LD>^m@2 7 ^?^i5ScU, 1 1 ^ 

J:5Ec^^/u^ 1 3^iagb, ^^o, 3t^2S£Sl 1 (T^Pi 
iRiJ<73i!' ^ 5/ K® 2 1 {C3fe^ilS£Sl 1 ^«^S;^fS3(7)«2 
8 ^J!0i^Lfrt>(7>T-^-5 {(irM^«2 8;d^ 2 i^Jf^i^Sc^n 
X\i^^t'^Z.r\.\zm'^^tL^^<^X\tf^\i^) o 

[0 0 3 0 ] LD<75-r r>>' 

oTSIS 1 0 Lri^-5or-, LDt7>^7fe0§(7>^;d^ 

2 3ii, ^^S^esSl 1 oi^S^^^b LD--c7?M'?3fe^U^3fe 

[0 0 3 1 ] 1 1 y'¥mzw<^j^^i\.x-^ 

V . ^H*^ 12a tCl^ ( A. 2 ) 1 . 3 u m<D^^m 
ii^U, ^K:^ (A. 2) 1. 5 5 /i m(7?3t^^#t-f SM^I^:^ 

Tt/^^o S^JJ^" h 1 7ilC05fe^S£S 1 1 <Di!^mt y ^ 
li3^^^SS(7>5>ll$^l 2 a ^Or^^, y^mt^m^^(D 
^ii^^l 2 a 12b t<Dm{znmm3 00 urn 

(Dm2 st'^mf^^tix:^^ . z.<Dm2 s(D\^M\znmn. 
=^2 2, 2 7 tmcu^fi-h^i^^mms otmm^iri 

[0 0 3 2 ] ^Oi: ^ /j^*ig^S^£SM^v>^-/^(75»itX 

^tcoi/^T(i3 (a) -(113 <e) ^^mx^xmM'r 
-So (13 (a) -113 (e) x\z?r^ i^ti^mm^M 

^ V? ^ — yi^oSii^X^ d r- ^ ^ o 

[ 0 0 3 3 ] ^-r, s i A^ib^^e-ssisi o^?i^i-r^ 

{(13 (a ) ) o 

[0 0 3 4 ] StSl O^^ix^^-^-rSwirtCj: LD 

-Thtrnz. m2 s^mf^-r^i<Lmz.mm^>'^2 9^ 
mf^-r^ ims (b) ) « 

[0 0 3 5 ] f^-<>'^ 2 5. 2 9 ^S:?i0^LfcS*£ 1 0 Ji 
lCfS^^>^^ 2 5. 2 9 ;d^^ffl-r-5 J: p{C/<5/:7T® 2 0 
^Bf^i^. ^<y:^Tm 2 ORXJ^m^m^^"^ 2 5(DAi\z 
:=ir 2 =7 y vm2 \ t^hfi:^^^^^ y :^7k(r>% 



(4) 

5 

is^ss 1 1 ^Mf^-r^ ((ii 3 ( c ) ) o 

[0 0 3 6 1 ^ 9 h'm2 I <y^:^:^'r^:LtizX 

iom^>'^ 2 5, 2 9 ^mth^-^^ ims (d) ) o 

[0 0 3 7 ] ^ ^ K/1 2 1 ^t/Uffi b^r ^^{10-05^ 

2 5 pomMm 2 2 tL om-^m 2 1 1 ^Bf^\^. « 

ff0^-r^ ([13 (e) ) o 
(0 0 3 8 1 ^<7)^. y -< 1 3<OMl^3im. LD^ 

[0 0 3 9 ] z.(DXo^j:^m^m^m^i:^==^-/i^tmrf-r 

^t. LD:*>^aiM^iX'5^:i: (^2) 1. 3 u m<7X^ 

mLx^myf^- 1 4^tm^m^in^o :i(ott. ld 

^Tt^^SS 1 1 t<D^^M. 5^11$^ 1 2 a^U^y^^^ 
r (75:^^ ^ K^— Ki^, mWil 0 ^ ^ ^ 2/ Kil 2 1 <7:>_b 

iX2) 1. 3 umCO^<Dm^^^— hm<Dt^yT ^ 
1 5 d B&^^tlf^o 

[0 0 4 0 ] i^x±tc:^o^,^T^^P>^{cl^i^^:f . 3feiS^^(7:^ 
^ "7 y \''^— y^ ^in. ^<Dmri^^<D^pfj:\^^ 30 

[0 0 4 1 1 ^'mm<Dwmx\t^mm^mm\^x.r> 
^wi.^'r^wm^WAL.xh^^^. ^tz. m\^E^'^^<^ 



i^mW^l 0 - 5 4 9 1 7 

e 

^\±<Dmn^Mn. ^uu<D\.^'rrhX'hx\^\ ^h\z. 
^n^<7ymmx'n7tcom^^ 1 . sumRi/i. 55 u 

^\ 

[0 0 4 2 ] 

[0 0 4 3] ^mm,^m^i^::^-^i^(7yt^mm^<r>mm\z 

m^m^^Xm^-t^^ y y LD^^f^-r 

^-r^zLtt^x^ 

[Hi] ^^m<o^m^m^m^i>^'~/i^(D~mm(Dj^m 
^fr^'T^m.mmmx^^^ 

im2] (a) I^Hl OA- AJ^^ffiil, (b) I^Hl 

(DB-BBWrmm. (c) \^mi<Dc-cmwtmmxh 

[113] (a) ~ (e) (^{1 1 {^;^Ufc*3S2K£SM^v^ 

- / uco s X ^ [1 r- ^ 5 o 

[114] L D^£:fS±fC^ffi^^Lfr3fe3S^l^Sl^v^^ 
[[15] ll4{C.T^Ufc37'T :y h 7 :^ - A«i^cD3fei$K^ 
[He] d 5tc.i^ufc5fe5g^£SM^v>a.-/K7>Siitx^ 

[^^(751^§^1 

1 0 S^S 

1 8 r-<^< 

2 1 ^ ^ Kg 

3 0 mt^\±m (^mm 

LD U — if^-f:^— K 

p D y^yt— K 



[114 ] 



[US] 



(5) ^^^1 0 - 5 4 9 1 7 



[Hi] [11121 




1 0 X« 

1 8 5t77>f /< 

2 1 ^ 7 V KJB 





(e) 

(72) ^0.^^ mm m^L 

(72)^0^* m# m 

M^^^mm^m0\m^r g i9# 2 0 * 




4#^¥ 10-54917 



(72)^B^# ±m 

0 ICffT 0 5Tgl#l-^ B^l 

(72)^0^* mm 
(72)^0^# 



